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ABSTRACT : 

PROBLEM TO BE SOLVED: To enhance a jitter characteristic by- 
reducing an 

average light quantity of a laser beam by a pulse train during only a 
period 

excluding a prescribed time after rising of a pulse of a pulse signal 
for 

controlling the intensity of the laser beam in an exposure process 
and a 

prescribed time before falling of the pulse. 

SOLUTION: The laser beam emitted from a laser beam recorder driven 

and 

controlled by a pulse signal T<SB>0</SB> to a photoresist film fixed 
by baking 

the film formed on the surface of a master glass glass disk is 
controlled. The 

prescribed times Th and Tt after rising and before falling of the 
pulse signal 

T<SB>0</SB> respectively are made to be two to four times as long as 
a basic 



8/7/06, EAST Version: 2.0.3.0 



clock T, and the other period of time is modulated by the pulse train 
of a 

shorter period than the basic clock T to reduce the average light 
quantity. 

Then, the pulse signal T<SB>0</SB> is generated by a control circuit 

using an 

AND circuit, a NAND circuit and signal generator and inputting an 
original 

signal of pulse width T<SB>0</SB> and a signal delayed by the time Th 
and 

Th+Tt . Consequently, the jitter characteristic is enhanced. 
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NOVELTY - Laser is irradiated on a photoresist film formed on a glass 
board to 

form pit pattern corresponding to recording signal . Laser intensity 
is 

controlled by an input modulating signal based on the recording 
signal. The 

input modulating signal comprises pulse signal whose width is an 
integral 

multiple of a basic clock signal (T) . Laser exposure is done by 
pulse train of 

width shorter than basic clock except a post-pulse rise period (Th) 
and a 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the exposure approach of the resist on the 
front face of original recording about the manufacture approach of optical disk original recording. 
[0002] 

[Description of the Prior Art] When manufacturing an optical disk conventionally, manufacture is 
performed as it is the following. That is, the original recording for manufacturing point ** and the so- 
called stamper is manufactured, the stamper by this original recording is used, and a transparence optical 
disk substrate is formed by molding. Then, an optical disk is manufactured by forming the reflective 
film by sputtering etc. on this transparence optical disk substrate, and forming a protective coat for 
example, with a spin coat from on the reflective film fiirther. 

[0003] Here, on the glass board defecated very much, with a spin coat method, the production process of 
the above-mentioned original recording performs baking for adjustment of immobihzation of this 
photoresist fibn, and resist sensibility, after forming a photoresist in thickness of about several lOOnm. 
And after baking, carrying out the rotation drive of the glass board, to the front face, a laser beam 
recorder is used and a laser beam is tumed on and off according to a record signal. By this, into the 
photoresist film on the glass board, a sensitization part and a non-exposing part will be constituted and a 
pit will be formed of the latent image of a sensitization part by developing negatives with a developer. 
[0004] Then, on the developed photoresist film, for example, by the electroless deposition method, a 
nickel layer will be formed and a nickel plate will be further formed of an electrolytic decomposition 
process within a deposit by growing up to be the thickness whose nickel layer is about several 100 
micrometers. Finally, when the above-mentioned nickel plate exfoliates from the photoresist film, the 
nickel plate with which the pit formed in the photoresist film was imprinted is obtained. This nickel 
plate is used as a stamper which should serve as a matrix of injection molding for fabricating the 
transparence optical disk substrate which constitutes an optical disk. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the optical disk manufactured by doing in this 
way receives effect in the original recording production process which the signal property mentioned 
above most. Especially, the jitter property of an optical disk will influence greatly the exposure process 
which exposes a record signal using a laser beam recorder in the photoresist film. Here, to the magnitude 
of time dispersion of the read-out signal from an optical disk, i.e., the basic clock of fixed spacing, as it 
is indicated in drawing 4 as a jitter property, the time lags delta tl and delta t2 in the standup and falling 
of a read-out signal and .... are meant. Therefore, it will be said that the signal property of an optical disk 
is good, so that the above-mentioned jitter property is small. 

[0006] Generally, the so-called EFM (Eight to Fourteen Modulation) signal is used, a 8-bit data signal is 
changed into a 14-bit data signal as a modulating signal for informational exact record, in a read-only 
disk (ROM), and this 14-bit data signal is processed as Maine data. As shown in drawing 5 , the period 
T of the smallest unit which constitutes a record signal is used for the above-mentioned EFM signal. In 
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the case of a compact disk (henceforth CD) It is the signal which consists of the pulse train with 
regularity which formed H (High) condition which the range of is 3T thru/or 14T, and has the period of 
the integral multiple of IT, respectively, and L (Low) condition according to the data which should be 
recorded in the case of 3T thru/or 11 T, and a high density optical disk. And corresponding to the signal 
with which AOM was added, the laser beam for exposure is turned on and off from the formatter which 
changes data into an electrical signal by adding the above-mentioned record signal to the driving gear of 
the acoustooptics component (henceforth AOM) which constitutes a laser beam recorder. Here, a record 
signal will be proportional to the exposure quantity of light, and a latent image will be formed in the 
photoresist film of this exposure. 

[0007] Although the effect of the cross talk from the adjoining truck at the time of the heterogeneity of 
the development in the gap from the optimal hght exposure of each pit by various kinds of pit length 
existing, time fluctuation of a record signal, and a development process, a shaping gap of the pit at the 
time of shaping, and playback of an optical disk etc. can be considered as a generating factor of the 
above-mentioned jitter, the gap from the optimal hght exposure of each pit of an eye influences a jitter 
property most directly. This is based on the following reason. When point **, a small pit, and a big pit 
are considered, a small pit is small to the same extent as the spot of the laser beam to expose, and a big 
pit is larger than the spot of the laser beam to expose. Therefore, the light exposure of a small pit per 
unit length becomes less than a big pit. For this reason, the comparatively smaller pit of pit length to the 
pit width of face and the exposure time after development becomes small In this way, the difference of 
theoretical pit length and actual pit length will influence a jitter value. 

[0008] This invention aims at offering the manufacture approach of the optical disk original recording it 

was made to raise a jitter property in view of the above point. 

[0009] 

[Means for Solving the Problem] In order that the above-mentioned purpose may reduce the average 
quantity of light of said laser beam about the pulse signal for controlling the reinforcement of a laser 
beam in the exposure process in the production process of optical disk original recording according to 
this invention While exposure by the laser beam is performed by the pulse train of a period shorter than 
ttie basic clock T, only the period except the predetermined time Th after a pulse standup, and the 
predetermined time Tt in front of pulse falling Predetermined time Th and Tt is attained by the 
manufacture approach of the optical disk original recording which is the twice of said basic clock T 
thru/or 4 times. 

[0010] According to the above-mentioned configuration, exposure will be performed by the laser beam 
by which only the period except the predetermined time Th after a pulse standup and the predetermined 
time Tt in front of pulse falling is irradiated in the shape of a pulse about the pulse signal inputted into a 
laser beam recorder in the pars intermedia based on that of a period shorter than the basic clock T in the 
case of exposure of the photoresist film formed in the front face of the glass board in the case of a long 
pulse. Therefore, in pit pars intermedia, since the average quantity of light becomes small, the light 
exposure will be reduced based on the duty ratio of the above-mentioned pulse train, and the effect by 
the exposure of pit pars intermedia to a pit edge will decrease. Thereby, since [ it is small ] light 
exposure will be reduced, a bigger pit is as larger as a short pit about the direction of a truck, i.e., the pit 
length to the pit width of face and the exposure time after development in a long pit is comparatively 
equalized about the direction of a truck. In this way, the difference of theoretical pit length and actual pit 
length will be reduced effectively. 
[0011] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to 
a detail, referring to drawing 1 thru/or drawing 3 . In addition, since the operation gestalt described 
below is the suitable example of this invention, desirable various limitation is attached technically, but 
especially the range of this invention is not restricted to these modes, as long as there is no publication 
of the purport which limits this invention in the following explanation. 

[0012] Drawing 1 shows the pulse signal for driving the laser beam recorder in 1 operation gestalt of the 
manufacture approach of the optical disk original recording by this invention. In drawing 1 , a pulse 
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signal is a pulse signal for carrying out drive control of the laser beam which carries out outgoing 
radiation to the photoresist film which was formed by the front face of the glass board and was fixed 
with baking for exposure. And the above-mentioned pulse signal is exposed by the pit pattern 
corresponding to a record signal with the combination of the pulse which has the period of the integral 
multiple of the basic clock T. In this way, a desired pit is formed by developing the latent image of the 
photoresist fihn by the laser beam. In the case of drawing 1 , only only one pulse signal is shown among 
the pulse signals mentioned above, between the predetermined time Th after the standup and the 
predetermined time Tt in fi*ont of falling serves as the same predetermined level as usual, and pulse 
modulation is carried out by the pulse train of a period shorter than the above-mentioned basic clock T 
in the interstitial segment except the above-mentioned time amount. 

[0013] Here, the pulse signal which drives such a laser beam recorder is generated by the control circuit 
of a configuration as shown in drawing 2 . In drawing 2 , a control circuit 10 is related with the pulse 
signal (pulse width TO) inputted into the conventional laser beam recorder. AND circuit 1 1 where that 
HARASHIN number and two delay signals with which only time amount Th and time amount (Th+Tt) 
were delayed to this HARASHIN number, respectively are inputted into three input terminals, 
respectively, It has second AND circuit 14 where the output signal of NAND circuit 12 where the output 
signal of AND circuit 1 1 and the HARASHIN number mentioned above are inputted, the signal 
generator 13 into which the output signal of above-mentioned AND circuit 1 1 is inputted as a gate 
signal, and an above-mentioned NAND circuit 12 and a signal generator 13 is inputted. 
[0014] Accordmg to the control circuit 10 of such a configuration, the output signal of AND circuit 1 1 is 
a pulse signal which continues only time amount Tt in fi-ont about the time amount with which three 
signals inputted lapped, i.e., the HARASHIN number of pulse duration's TO pulse signal, from the 
standup from after [ from the standup ] time amount Th progress. Thereby, the output signal of NAND 
circuit 12 tums into a pulse signal which continues between the time amount Tt between the time 
amount Th after a standup, and in front of falling, as shown in drawing 3 (a). On the other hand, the 
signal inputted into a signal generator 13 is a pulse signal which continues only time amount Tt in front 
about the HARASHIN number of pulse duration's TO pulse signal from that standup from after [ from 
that standup ] time amount Th progress, and to this input signal, by the pulse train of a period shorter 
than the above-mentioned basic clock T, as shown in drawing 3 (b), pulse modulation of the signal 
generator 13 is carried out. Thereby, the output signal from second AND circuit 14 serves as a wave by 
which pulse modulation was carried out to the HARASHIN number of pulse duration's TO pulse signal 
about the pars intermedia except the time amoimt Th after the standup, and the time amount Tt in front 
of falling, as shown in drawing 3 (c). 

[0015] Here, the above-mentioned time amount Th and Tt is selected by 2T thru/or 4T for example, 
about the basic clock T. In the case of not more than 2T, the average level of the whole driving pulse 
signal will become low, and amendment of the jitter value by reduction of light exposure will become 
superfluous. Moreover, in the case of beyond 4T, the pulse width to decrease becomes narrow and 
amendment of the jitter value by reduction of Ught exposure will run short. Moreover, the duty ratio of 
the pulse modulation by the above-mentioned signal generator 13 is selected to 80 thru/or 90%. When a 
duty ratio is 80% or less, the average level of the whole driving pulse signal will become low, and 
amendment of the jitter value by reduction of light exposure will become superfluous. Moreover, when a 
duty ratio is 90% or more, amendment of the jitter value by reduction of light exposure will run short. In 
this way, as shown in drawing 3 (c), the pulse signal which pulse modulation was carried out and was 
outputted from AND circuit 14 is impressed to the driving gear of AOM as a driving pulse signal of a 
laser beam recorder. 

[0016] Below, the concrete example of an experiment is shown. After carrying out baking for 10 
minutes at 50 degrees C, having used as 130nm thickness of the photoresist film formed by the spin coat 
method on the glass board, it exposed by the laser beam recorder as the above-mentioned time amount 
Th=2.5T, Tt=2.5T, and P= 38.46nm P 1= 32nm of a pulse train in the linear velocity of 380cm/second, 
cutting power 1.5 mJ/m, track pitch 0.74micrometer, and lT=38.46nm. After developing the photoresist 
film which performed exposure carried out in this way, the stamper was manufactured by forming a 
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conductive layer by electroless deposition and forming an electric conduction plate with an electrolytic 

decomposition process with a plating bath further from on the photoresist film. The jitter was 5.7%, 
when the transparence optical disk plate was fabricated by this stamper, the optical disk was 
manufactured and the jitter of this optical disk was measured. 

[0017] On the other hand, it was as follows when not performing Ught exposure reduction of pulse pars 
intermedia. That is, after carrying out baking for 10 minutes at 50 degrees C, having used as 130nm 
thickness of the photoresist film formed by the spin coat method on the glass board, it exposed the 
HARASHIN number of a pulse signal by the laser beam recorder in the linear velocity of 380cm/second, 
cutting power 1.5 mJ/m, track pitch 0.74micrometer, and lT=38.46nm. After developing the photoresist 
fihn which performed exposure carried out in this way, the stamper was manufactured by forming a 
conductive layer by electroless deposition and forming an electric conduction plate with an electrolytic 
decomposition process with a plating bath fiirther from on the photoresist film. The jitter was 7%, when 
the transparence optical disk plate was fabricated by this stamper, the optical disk was manufactured and 
the jitter of this optical disk was measured. 

[0018] Thus, according to this operation gestalt, it is related with the pulse signal inputted into a laser 
beam recorder in the case of exposure of the photoresist film formed in the front face of the glass board. 
Only the period except the predetermined time Th after a pulse standup (=2T thru/or 4T), and the 
predetermined time Tt (=2T thru/or 4T) in front of pulse falling That is, in the case of a long pulse, the 
average quantity of light of the laser beam modulated by the pulse train of a period shorter than the basic 
clock T becomes small, and light exposure will be reduced in the pars intermedia. Therefore, the effect 
by the exposure of pit pars intermedia to a pit edge will decrease. Thereby, since [ it is small ] light 
exposure will be reduced, a bigger pit is as larger as a short pit about the direction of a truck, i.e., the pit 
length to the pit width of face and the exposure time after development in a long pit is comparatively 
equalized about the direction of a truck. The difference of theoretical pit length and actual pit length will 
be reduced effectively in this way, and a jitter property will improve. 

[0019] In addition, in the operation gestalt mentioned above, although it is constituted by AND circuit 
11, NAND circuit 12, a signal generator 13, and second AND circuit 14, the control circuit 10 where the 
configuration of arbitration is possible is clear, if pulse modulation of the pars intermedia of a pulse can 
be carried out. 
[0020] 

[Effect of the Invention] As stated above, according to this invention, the manufacture approach of the 
optical disk original recording it was made to raise a jitter property can be offered. 



[Translation done.] 
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